




5690 

FULL-WAVE VACUUM RECTIFIER ^ 

intended for critical industrial and aircraft applica¬ 
tions where 10 t 000-hour life, extreme uniformity , riiid 
construction , and exceptional stability are paramount . 


GENERAL DATA 

Electrical: 

Heaters, Pure Tungsten, for Uni potential Cathodes: 




Of Units 1 & 2 connected in 

Series 

Parallel 


Voltage . 

12.6 ± 5%* 

6.3 ± 5 ** 

vol ts 

Current . 

1.2 

2.4 

amp 

Mechanical: 

Mounting Position . 



. Any 


Maximum Overal1 Length . 4-1/4" 

Maximum Seated Length . 3“11/16" 

Maximum Diameter ■. 1-23/32” 

Bulb...T-12 

Base .... Short Jumbo-Shell Octal 8-Pin, Non Hygroscopic 


Pin 1: Heater of 

Unit No.2 
Pin 2: Heater of 

Unit No.2 
Pin 3: Plate of 

Unit No.2 
Pin 4: Cathode of 
Unit No.2 


o-Shel1 Octal 8-Pin, Non Hygroscopic 
(JETEC NO.B8-71) 

BOTTOM VIEW 


Pin 5: Plate of 

Unit No.1 
Pin 6: Heater of 
Unit No.l 
Pin 7: Heater of 

Unit No.l 
Pin 8: Cathode of 
Unit No.l 



RECTIFIER 


XImum Ratings, Absolute Values: For supply frequency of 6o cps 

For Altitudes 
up to 40000 Feet 

:AK INVERSE PLATE VOLTAGE. 1120 max. volts 


PEAK INVERSE PLATE VOLTAGE. 1120 max. volts 

PEAK VOLTAGE BETWEEN PLATE OF 

UNIT No.l AND PLATE OF UNIT No.2 . . . 1120 max. volts 

PEAK PLATE CURRENT PER PLATE. 375 max. ma 

AC PLATE SUPPLY VOLTAGE (RMS) PER PLATE . See Rating Chart I 

DC OUTPUT CURRENT PER PLATE . See Rating Chart I 

HOT-SWITCHING CURRENT: 

Even occasional hot-switching with capacitor-input circuits permits 
the flow of plate currents having magnitudes which can adversely af¬ 
fect the life and reliability of tubes designed for life values in 
the order of 10000 hours. |f capacitor-input circuits are to be used, 
protect the circuits against the possibility of hot-switching and do 
not exceed a maximum peak current value per plate of 3 amperes dur i ng 
the initial cycles of the hot-switching transient, if hot-switching 
Is required in operation, the use of ■choke-input circuits is recom¬ 
mended for maximum reliability and for long life. Such circuits limit 
the hot-switching current to a value no higher than that of the peak 
plate current. 

* Hay deviate* 10 per cent from rated value provided such deviation occurs 
for less than 2 per cent of operating time. 
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5690 

FULL-WAVE VACUUM RECTIFIER 


PEAK HEATER-CATHODE VOLTAGE:* 

Heater negative with respect to cathode . . 400 max. volts 

Heater positive with respect to cathode . . 400 max. volts 

BULB TEMPERATURE. 200 max. oc 

Typical Operation as Full-Wave Rectifier 

with Capacitor-Input Filter: 

AC PIate-to-Plate Supply Voltage (RMS). . . . 700 volts 

Filter-Input Capacitor 4 .10 /*f 

Effective Plate-Supply Resistance per Plate . 350 ohms 

|DC Output Voltage at Input to Filter (Approx.): 

i At half-load current of 55 ma . ..415 volts 

At full-load current of 110 ma.355 volts 

IVoltage Regulation (Approx.): 

Half-load to full-load current . 60 volts 

Typical Operation as Full-Wave Rectifier 

with Choke-Input Filter: 

AC Piate-to-Plate Supply Voltage (RMS). . . . 700 volts 

Filter Input Choke . 10 henries 

DC Output Voltage at Input to Filter (Approx.): 

At half-load current of 67.5 ma. 305 volts 

At full-load current of 135 ma. 300 volts 

Voltage Regulation (Approx.): 

Half-load to fulMoad current. 5 volts 


SPECIAL RATINGS & PERFORMANCE DATA 

Shock Rating: 

Impact Acceleration . 500 max. g 

Tubes are held rigid in three different positions in a 
Navy Type, High Impact (flyweight) Shock Machine and are 
subjected to 500 g impact acceleration. 

Fatigue Rating: 

Vibrational Acceleration . 2.5 max. g 

Tubes are rigidly mounted and subjected in each of three 
positions to 2.5 g vibrational acceleration at 25 cycles 
per second for 32 hours. 

CHARACTERISTICS RANGE RALUES FOR EQUIPMENT DESIGN 

Mote Mm. Max. 

Heater Current. 1 2.30 2.50 amp 

* For maximum reliability, it is recommended that the cathode of each 
unit be connected directly to the mid-point or one side of the heater 
w i nd i ng. 

4 Higher values of capacitance than indicated may be used but the effec¬ 
tive plate-supply resistance should be increased to prevent exceeding 
the maximum rating for peak plate current. See Rating Chart II. 
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5690 

FULL-WAVE VACUUM RECTIFIER 


Rote 

Mm . 

Max. 


1.2 

- 

30 

/xamp 

1.2 

- 

30 

/xamp 

1.3 

15 

19 

volts 

of unit 

no. 1 connected 

in para11e1 with 


Heater-Cathode Current; 
Heater negative with 
respect to cathode 
Heater positive with 


heater of unit no.2. 

Note 2 : with 300 volts between heater and cathode. 

Note 3: with dc voltage per plate adjusted to give dc plate current of 
150 ma. per unit. 
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RATING CHARTS and OPERATION CHARACTERISTICS 

Rating Chart I represents graphically the relationships 
between absolute maximum ac voltage input and absolute 
maximum dc output current derived from the fundamental 
ratings for conditions of capacitor-input and choke-input 
filters. This graphical presentation gives the equipment 
designer considerable latitude in choice of operating con- 
ditions. 

Rating Chart II represents graphically the relationships 
between maximum rectification efficiency and absolute 
maximum dc output current per plate for conditions of ca¬ 
pacitor input to filter. 

Rating Chart III represents graphically the relationships 
between minimum plate-supply resistance per plate and ab¬ 
solute maximum ac plate-supply voltage per plate under 
no-load conditions for conditions of capacitor input to 
filter when occasional hot-switching is employed. 
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5690 

FULL-WAVE VACUUM RECTIFIER 


The Operation Characteristics for the 5690 in Full-Wave 
Circuit with 4p.f , and 20 pf-Capacitor Input to Filter 
shownotonly typical operating curves for d i fferent plate- 
supply voltages and different effective plate-supply re¬ 
sistances, but also by means of boundary line M AED M the 
limiting current and voltage relationships presented on 
Rating Chart I . 

The Operation Characteristics for the 5690 in Full-Wave 
Circuit with Choke Input to Filter show not only typical 
operating curves for different plate-supply voltages but 
also by means of boundary line "ABC" the limiting current 
and voltage relationships presented on Rating Chart I . 
These curves also give information as to the effect of 
various sizes of chokes on regulation. The solid-line 
curves show the dc voltage outputs which would be obtained 
if the filter chokes had infinite inductance. The long- 
dash lines radiating from the zero position are boundary 
lines for various sfzes of chokes'as indicated. The in¬ 
tersection of one of these lines with a solid-line curve 
indicates the point on the curve at which the choke no 
longer behaves as though it had infinite inductance. To 
the left of the choke boundary line, the regulation curves 
depart from the solid-line curves as shown by the repre¬ 
sentative short-dash regulation curves. 
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RATING CHART I 


E r = 6.3 VOLTS/UNIT 

mmm capacitor or 

mm CHOKE INPUT 
CHOKE INPUT 

only 


TOR SUITABLE CHOKE VALUES 
SEE CURVE 

OPERATION CHARACTERISTICS 
WITH CHOKE INPUT TO FILTER 4 
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5690 


RATING CHART n 

CAPACITOR INPUT TO FILTER 


E r = 6.3 VOLTS/UNIT 

MAX. PEAK PLATE CURRENT PER PLATE = 375 MA 

RECTIFICATION EFFICIENCY = -;_ E — 

V 2 Es 

WHERE E =DC OUTPUT VOLTS AT INPUT TO FILTER 

E S =AC PLATE SUPPLY VOLTS (RMS) PER PLATE 
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OPERATION CHARACTERISTICS 

FULL-WAVE CIRCUIT. CAPACITOR INPUT TO FILTER 


E.p = 6.3 VOLTS/llNIT 

CAPACITOR (C) INPUT TO FILTER: C = 4<iF 
TOTAL EFFECTIVE PLATE-SUPPLY RESISTANCE (OHMS)=Rs 
1 SUPPLY FREQUENCY = CO CPS 


I SSSS5SSSSSSSSSSSSSB&SSS5SSSSSS5SSp55SSS55! 

■■■■■■■■■■■■■■■■■■■■■■■■■■■•■■■■■■■■•■■■■< 


CURRENT-AND-VOLTAGE 
BOUNDARY LINE X DEA IS 
THE SAME AS SHOWN ON 
RATING CHART I 
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■ RBiiaBBBiaii. 1|.'|BB>. *it .'k Jian j » .a.. 

BBBBIBIBBB BBBBB Ik.'Ik'•BBaMBataHHMUMlBaflAillfliAfllflAAiflAAAAflAMf ■■ ■■■ 

BBBBaBBaaBBBBBBBBk.aak'<aH 
BBBBBBBBBBBBBBBBBBBI 'BBk'HIH t V -'I BBt^' IBBkl BBBBB BIBBB BBBBB BBBBB BaBBI BBBBB BBBBB I 
. '■BBBB' riBBBBBBaBBBBBk'aak.«Bk4*JBk.'«aak 'BkBBBBBBBaBBBflBBBBBIBIBBBBBBBBBBBI■■■ 
Ik T.m BBBBB BBBBB BBBk' BBkk'iaBI^' Vlkk'll B.' 1 klBlB BBBBB BBBBB BBBBB BBBBBBBBBB BBBBB 

BBk'lk'«k'Birk|IBBBBIBaaak'lalk'k[kL4?IBkk’H'kBBBIBIIIBIIBBIBIIIIBBBB BBBBBBBBBB 
am. alba'll a a ii ,a iaaaaBaaBak'<iBHkk'ki a bbbbi kk: r saa bbbbi bbbbbbbbbb bbbbb bbbbb bbbbi 
BBBB ik "BBBk.'.i ar^BBBiBBBaaBk'BBaik taaaBkiiBBk k a bbbbi bbbbb a bbb a bbbbb bbbbi aaBBa 
BBBBB IBk'BBBBBlk "Ik*’IB B «.VBB BBIBBBkTBB BBI >. ^ BBBill BBIkj BBBBBBBBBB BBBBB BBBBB BBBBB BBBBB 
BBBBBBBBk' RBBBBBfe J'BLt 19 irBBBBBBBk.'BIL £ BBBB IB. lBBBBBBBBBBaaa BBBBB BBBBB BB BBB 

BBBBIBBaakkBBBIBBIBk.'N^.'BI^MBBaah.'l.''.iilBh .-BBLB BB^BB BBBBB BBBBBBBBBB BBBBB BBBBB 

■ BBBIBRBBBBk'aBBBBBBBBhk'^aja Zt » BBUBhk' CBBBi Bk. ' BBBk ''BBBB BBBBBBB BBBBB BBBBB BBBBI 
BBBBBBBBBBBBBw<BBBBBBBBBBB B---LI. IBB •»TIBIp k^MkiaBB ,-'Bk ''BBBBB BBBBI BBBBBBBBBB BBBBB 
BBBBBBBBBB BBBBB .'BBBBBBaia aBBIBo ''BBIBr 1 Is W :k.'^BBBI BBk- 'BBBBBBBBBBBBBB BBBBB BBBBI 

BB BB ■ BBBBB BBBBB BBBk. ’'BBBBBBBBBB Lk j r -.^**BBB^ilkk' 1BBBBB BBBBBBBBB BBBBB BBBBB BBBBB 
BBBBB BBBBB BBBBB BBBBB .'BBBB BBBBBBBBBB C* i fill BB \:*B Bk BBB ^"BIB. IB."I BBBBB BBBBB BBBB B BB IBI 


■ BRBBBBks'k.'bk'«aBaiaBBBBaiBBkk'k*'it_ 

BBBiaiBBk.”*.'Bk'Bbk.' , 'IBBBI BBIBB ■ BBk.''W4BBB BBBBB OB BB 1 A.IB JIB BB4 A-Bl <F KIBBI B BBBB ■ I BIB 
BBBBB BBBBB k. kk'Bk'kBI >.'*BiaBaBIBf BBBk'BaiBBBBB Pi b Jk L -*B IklBBrL' ill L.BBBBBBBBBBIBBB 
BBBBBBBBBBBfe.'Vk 'Bh. 'BBIk''BBBBBr > BBBIk''BBBBII>*H *1! BIBBlfbllBI IBRBB B BBBB BBBB 
■BIBB BBBBBBBBk'Bk 'BBk'BBIBkJ l, BIBUI. ^kl'Ikk'IBB BBk *1 JBkJ BMBBIaBBI’ 'BBBB BIBBBIBBB 
BBaBBBIBBBIBBBk.IBk'aah. 'aaBHkk'bklhl'i 'll BBk.'kll lllBBBIABBkl IBBB 1 'BBBBBBBBBBBBBB 

a iaaaBaaBaBBBBa.'BBk'BBik'BBiBakk. '*ikJBBaahk'k bbb ibb^bbi bbbbbbbibbbbbbbbbbb 
BB BBIBB BBBBBBBBk'Ilk'iBBhk'l 
IB BBBBB BIBIBBBBBBk'IBk''IHIh 
'BBBk> PlSiaaBBBBBBBBBk'Bahi.'BB: 


_ _atilBBI'Blk IBBBaaaBBBBBBBB 

BIB!| k '«BB IBBBBkIBBBBBBBB BBBBB■BIB 
!»:* IBBi k'> BBBB ^klBlBBBBBBBBBB Bill 


Blh'«k'.k".B BlBBBBBBBBBBBBBk'BBBhk 'IBBBBk^'kiB BBB BIBBB I <BB>lBBb. '"k ' BBBBB BBBBI IBBBB 
BBBBk kBk.'M .BBB BBBBB BBBBI BBBk.' BBBBb .'BBBBBBb- -BBIB dUBI^T Ik BBBBBBk. BBBBB BBBBI BBIBB 
BBEBBk'BBb.''BBBBBBBBflBBBaaBBBah.'UiaBk -«BBBB» r^BPIN A IBB I 1BB1 BBBBB BBBBB BBBB 
BBBBB BBk RBBBk OR BBBBBBBBBB BBBBB BBh.''BBBBBkh' v L?Yi)alBB:'BBB1 BBI IBBBBIBBBBIBBB I 
IIIBIBBBk '■■■Bhk'kBaallBaiBBBIabkBk.''BBBBBbk. 'I'lBlI VBIaBIk illllll IBBBB BBBBI IBIBl 
■ BBBB BBBBB k ''BBB Bilk ''BBBBIB 'BBBVBRBBhk B BBBB BHn.'** ■B'BB'BBB.'BB IBB. IBBBB BBB BIBB BBI 
BBBBBBBBBB Rk.' BBBBBBB »k.'iir» r II' BBBBB B BBBk ^ IBBB BBBBB kBBI BB JR TB, IBB T BBBB BBBBI Blip 
BBBBBimBBBak 'aiaBBiBBBk.''LjaiaaaaiaBBBk.'BBar i-bbb bilbbbbbbbbbrbb 

■BBBaaBaBaBBaBak'aaaaaaBaaBBkk*"aaaBBaBaBBaBk'Bk/<i r..'Bi ai kk .-•j bbbbbbbbbbbbbbb 

BBBaBBBBBB BBBB BBBk.'* a BBBBB aBBIB lbk.'<BBBB BBBBIIbk''«."JBB'lklB’llk BBB IBBB BBBBI III 
BBBBBBBBBBBBBBB BBBBk. ^ BIBB BBBBB BBBBB Bbk-T* IBBBBBBBBbk 'BBbBB 1BI IBH1 BIBBB BBBBI BIB 
BBBBB BIBB I BBBBI BBBBI Ik.'ll BBIBB BBIBB BBIBB bkk'*aiBBBBBhJ*IWII BBBIkBl BBBBBIBBBBB 
'BBIBB J^IB BBIBB IBIBBIBk.. ’’BBSII IBBBB BBBBI BBBBBlk..r~ "BBBB k,.MI. 'BBBK.'k HHBBBBBIBBB 
Ik BBIBBBBBBB BBBBIkIBBBr J'BBBBBBBBBBBBBBBBBBlk.Z*S b-_.'BIB IB'BBBBBBBBBBa 

MMkk^bk - JB B m BiiikiB a ■■ bi m m A . r i ■■kiiBiaa aiiiBaiBB mibhmh m bbbb b. . ih n k ilk ■BBBBBBBBBB 
























































DC OUTPU blTS AT INPUT TO FILTER 


5690 

OPERATION CHARACTERISTICS 

FULL-WAVE CIRCUIT, CAPACITOR INPUT TO FILTER 
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T INPUT TO FILTER 






VOLTS AT INPUT TO FILTER 




5690 

OPERATION CHARACTERISTICS 

FULL"WAVE CIRCUIT, CHOKE INPUT TO FILTER 

EEEEEEEEEEEEE: E.p=6.3 VOLTS/UNIT SUPPLY FREQ. = 60CPS 
SOLID-LINE CURVES =CHOKES OF INFINITE 

EEEEEEEEEEEEE: INDUCTANCE 

LONG-DASH LINES = BOUNDARY LINES FOR 
EEEEEfEEEEEEEE: CHOKE SIZES AS SHOWN 

SHORT-DASH CURVES= REGULATION CURVES 
:::::::::::::: FOR REPRESENTATIVE 

:::::::::::::: CHOKE SIZES 

::::::::::::: CURRENT-AND-VOLTAGE BOUNDARY LINE X CBA / 
EEEEEEEEEEEEE: <5 THE SAME AS SHOWN ON RATING CHART I 


AS SHOWN 


IBI BBSS'" /BBBBBBBBBJ'B I■■■■■■■■■■■■■■■■■■■■■■ 
IBBBBBBBBBBI '‘BBflBBBBBBflBBBBflBBBBBBB 


1 ■■k.ihMt'aBii 

\rmmw%m ibbbbb 

iinmirraH __ __ 

::aarr:^^ssis?ss:^;s;:sr;s:s s;;g:5ssis5!:ss55ss5 


ISSSSfSSSSSSS■■■■■■■■■■■■■■ 


■■■■■BHi «>■■■■■ iimmaiiamnaaismiimuiaM 

'BBJ r .,BBB BBBBBBBBBBBBBB JBBBBBBBBBBBBBBBBBBBBBBBr JBbI 

uaaai^aHLaiaaiBBiBiaaaaaaBaaaaaaaaBaaaaaaaaaaaBiaBlI 

PBBBIBBBBIk flBBIBBBBBBBBAIBBBBBBBBBBBBBBBBBBBB BBIBBBBB 

i!55J!!ES £!!!5!25? '**■*■■■■■■■bbbbbbbbbbb"bbbbbb 

<BB^» BBBBBBBBI A.WiI IV/,» rib ;r3Br^irFBBrrl-pSBB 
ElSSS^SSSSsss ■"•“•la ».i i j kiBii^»i.;ia| 

■ IBBBkBBB BBBB IB ■■■■>■■ - ■-■•■•Kkp' iaBaltBi 

BbflBIBBfll BBBBr BBBBBBBBI IBB BBflBIflBflflB BBBIBIBS r ,Bia■■■■■] 
BMBBBkllllflVBBBBBBBfl JBBIBBBBBBBBBIBBBBBBBKJBBBBBBSSI 
BB BBrf (BBS? .BKIIBIVBBailBBBIHIBB BBBBB BPBbSSbSSSSSI 

■■■ ■■■■■k^amnanBBuaBiBBBBBaBBHBBBiflBaiBr bbbbbbbbbbbI 
‘■■■■■■"■■■■■■•'"»«»"M | B aa Br«BUBHaaBMg 
^55f5s=. Ill !>«■■ naai bbbbbbbbbbbb* 

I ■■t'SS'.SSS'i;iZr;"*-^B^BBBBBBB , -.BBB«BBBBBBlBBl 

I BBBJBBI IflBB IBBBBBBI ■■BBIilBailaaB.._ 

BBBBB BB 1 IBB I BBBBBBB'ISBBBBBBBBBBBBBBBBB4BBBBBBBBBBBBBBH 

■ *■■■;■ !■■■ aBBBBBBBBBBB BBBBB BBBBB BBBBB BBBBBBflfl 

B.JB1BLB BBBIBBBBBBI BB BBBBB BBBBB BBBBB ^IBBBB BBBBB BBBBB BbS 
■■■■■■Imilllllllilill' BBBBBBBBBB BBBBB BBM 


BBBBBBIBBflBBIBBBlIBBT 
PHHflBBBBBBBBBBBBBBflB BH 
BBBBBflBBBB'nlBflBflBBBBflBB’M 

---: 'v^BBflflBIBIBIL<ll 

BBBBBBIBBBk'BBBBBBBBB’) IBBIB 
BBBBBBBBBBBBJBBBBBBB.BBBfll 
BBBBBBBBBBBBBJBBBBBjBBIBBI 
BBBBBBBBBBBIBBB'B FiBBB BBBI 
BBBBBBBBBBBB BBBB. IBBBIBBBf 
“FBBI"BABBBBBBBFillBBIBBflB 
z*»r ii iaaaaBBfl>iBBii.'iiBBaa 

•k.KIbh.iaBBB' JIBBBBk.l|.^B 

BBBBBBBBBBB”BBBBBBBBBBBBBB 
BBBBB BBBBP'-B BBBBB BBBBB BBBB 
BBBBBBBBBLBB BBBBBBBBBIBBBB 
BBBBBBBPJBBB BBBBBBBBBB BBBB 

■ ■■BBBP ABBBBBBBBBBBBBBBBBB 

BBBBFBBBBBBB BBBBBBBBBB BBBB 

■ !"«**"*B. . BBBB 

■BBBBBBBBBBBBBBBBBBBBBBBBB 

■ B BBBBBBBBBBBBBBBBBBBB BBBB 
SBBBBBBBBBBBBBBBBBBBBB BBSS 
BB BBBBB BBBBBBBBBB BBBBBIBBB 
BBBBBBB BBBBBBBBBB BBBBB BBBB 
BB BIBBa BBBBBBBBBB BBBBB BBBB 
BBBBBBBBBBBBBaaaBBBBBBBBBB 
BBBBBBB BBBBB BBBBB BBBB BB^^B 



sajrsrs»rss" : a 8Si: "^ : "»«:s?Bnsss::sssss 5 :s::ssssissssss;%iss»sss:::: 

J ,b****^ B j* bbbbbbbbbbbBbBb ^ asia bbbbb bbbbb SBSB 

..I bbbb 



^^RffiaaarnaEaa^saaaaaiaaaassaaaaaaaiaKEaaaaaiaaaaaaaaBsa^ffi^^R 

•**rmmmmmuuw±j i bbp^bbbbbbbbbbb asa *-bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 



:::::::::: 

WMMHHBMPBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBI 
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